The effect of surface hydrophilicity on the behavior of embryonic cortical neurons.
The aim of this study was to investigate the interaction of mouse embryonic cortical neurons on P(L)LA and PLGA substrates, which were partially hydrolysed using potassium hydroxide (KOH). The chemical and topographical properties of the surfaces were characterized, and it was discovered that there was a decrease in the hydrophilicity for the P(L)LA with increasing concentration of KOH. This was due to chemical modifications to the surfaces of the substrates. Alternatively for the PLGA substrate, only the 0.1 M KOH treated sample had a significantly different hydrophilicity highlighting that surface erosion resulted at higher concentrations. The morphology of the neurons grown on the two substrates were compared to poly(D)lysine (positive control). The neurons formed colonies on all of the substrates, but were dramatically reduced in size in the case of the 0.1 M KOH treated substrates. This finding was attributed to the increases in cell spreading and the size of the cells, as they were larger, more elongated and bipolar like those on the positive control. However, there was a significant decrease in the total number of live cells per unit area. Therefore, on these materials when there was increased cellular spreading there was significantly higher cell death. Furthermore, unlike the 0, 0.2, and 0.4 M KOH treated substrates, there was an absence of large bundles of axons that extended between colonies on the 0.1 M sample, instead exhibiting short axons that grew in free space.